The effect of calcium ion transport ATPase upon the passive calcium ion permeability of phospholipid vesicles.
The uptake and release of Ca2+ by sarcoplasmic reticulum fragments and reconstituted ATPase vesicles was measured by a stopped-flow fluorescence method using chlortetracycline as Ca2+ indicator. Incorporation of the Ca2+ transport ATPase into phospholipid bilayers of widely different fatty acid composition increases their passive permeability to Ca2+ by several orders of magnitude. Therefore in addition to participating in active Ca2+ transport, the (Mg2+ + Ca2+)-activated ATPase also forms hydrophilic channels across the membrane. The relative insensitivity of the permeability effect of ATPase to changes in the fatty acid composition of the membrane is in accord with the suggestion that the Ca2+ channels arise by protein-protein interaction between four ATPase molecules. The reversible formation of these channels may have physiological significance in the rapid Ca2+ release from the sarcoplasmic reticulum during activation of muscle.